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MEDLINE 
1998307384 MEDLINE 
98307384 PubMed ID: 9645477 

Efficient introduction of alkene functionality into 
proteins in vivo, 
van Hest J C; Tirrell D A 

Department of Polymer Science and Engineering, University 
of Massachusetts, Amherst 01003, USA. 
FEES LETTERS, {1998 May 22) 428 (1-2) 68-70. 
Journal code: EUH; 0155157. ISSN: 0014-5793. 
Netherlands 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199807 

Entered STN: 19980723 
Last Updated on STN: 19980723 
Entered Medline:. 19980714 
The methionine analogue 2-amino-5-hexenoic acid 

(homoallylglycine. Hag) can be utilized by Escherichia coli in the 
initiation and elongation steps of protein biosynthesis. Use of an E . coli 
methionine auxotroph and Hag- supplemented medium resulted in 
replacement of ca. 85% of the methionine residues in mouse dihydrof olate 
reductase expressed under control of a bacteriophage T5 
promoter. N-terminal sequencing indicated 92+/-5% occupancy of the 
initiator site by Hag. The vinyl function of Hag remains intact in the 
purified protein and suggests new chemistries for modification of natural 
and artificial proteins prepared in bacterial hosts. 
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MEDLINE 
97113445 MEDLINE 
97113445 PubMed ID: 8955305 

Construction of a chromosome map for the phage group II 
Staphylococcus aureus Ps55 . 
Bannantine J P; Pattee P A 

Department of Microbiology, Immunology, and Preventive 
Medicine, Iowa State University, Ames 50011, USA. . 
j ohn_bannant ine@nih . gov 

JOURNAL OF BACTERIOLOGY, (1996 Dec) 178 (23) 6842-8. 
Journal code: HH3 ; 2985120R. ISSN: 0021-9193. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199701 

Entered STN: 19970219 
Last Updated on STN: 19990129 
Entered Medline: 19970128 
The genome size and a partial physical and genetic map have been defined 
for the phage group II Staphylococcus aureus Ps55. The genome size was 
estimated to be 2,771 kb by pulsed-field gel electrophoresis (PFGE) using 
the restriction enzymes Smal, Cspl, and SgrAI . The Ps55 chromosome map was 
constructed by transduction of auxotrophic and cryptic 
transposon insertions, with known genetic and physical locations in S. 
aureus NCTC 8325, into the Ps55 background. PFGE and DNA hybridization 
analysis were used to detect the location of the transposon in Ps55. Ps55 
restriction fragments were then ordered on the basis of genetic 
conservation between the two strains . Cloned DNA probes containing the 
lactose operon (lac) and genes encoding staphylococcal protein A (spa) , 
gamma hemolysin (hlg) , and coagulase (coa) were also located on the map by 
PFGE and hybridization analysis. This methodology enabled a direct 
comparison of chromosomal organization between NCTC 8325 and Ps55 strains. 
The chromosome size, gene order, and some of the restriction sites are 
conserved between the two phage group strains. 
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4 8 MEDLINE 

95186989 MEDLINE 
95186989 PubMed ID: 7881274 

A novel method for selective isotope labeling of 
bacterially expressed proteins. 
Lee K M; Androphy E J; Bale j a J D 

Tufts University School of 



Department of Biochemistry 
Medicine, Boston, MA 02111. 
JOURNAL OF BIOMOLECULAR NMR 
Journal code: BJM; 9110829. 
Netherlands 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 



(1995 Jan) 5 (1) 93-6. 
ISSN: 0925-2738. 
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ENTRY MONTH: 199504 

ENTRY DATE: Entered STN: 19950425 

Last Updated on STN: 19990129 
Entered Medline: 19950411 

AB A novel method for isotope labeling in selected amino acids is 

presented for use with the T7 RNA polymerase system. The protocol is 
illustrated with the DNA-binding domain from the E2 protein of bovine 
papillomavirus, BPV-1. On addition of rifampicin, protein expression 
occurs exclusively from the gene controlled by the T7 promoter. Since the 
bacteria are now dedicated to the production of E2 protein, 
labeling with specific amino acids is efficiently perfoirmed. For 
example, 10 mg/1 of 15N- labeled phenylalanine is shown to be sufficient 
for incorporation of the label, without scrambling, and without the use of 
an auxotrophic strain. 
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MEDLINE 
93106943 MEDLINE 
93106943 PubMed ID: 8093236 

The Escherichia coli mutant requiring D-glutamic 
acid is the result of mutations in two distinct 
genetic loci. 

Dougherty T J; Thanassi J A; Pucci M J 

Department of Microbiology, Bristol-Myers Squibb Company 
Pharmaceutical Research Institute, Wallingford, Connecticut 
06492-7660. 

JOURNAL OF BACTERIOLOGY, (1993 Jan) 175 (1) 111-6. 
Journal code: HH3 ; 2985120R. ISSN: 0021-9193. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199301 

Entered STN: 19930212 
Last Updated on STN: 19990129 
Entered Medline: 19930127 
D-Glutamic acid is an essential component of bacterial 
cell wall peptidoglycan in both gram-positive and gram-negative 
bacteria. Very little is known concerning the genetics and 
biochemistry of D-glutamate production in most bacteria, 
including Escherichia' coli. Evidence is presented in this report for the 
roles of two distinct genes in E. coli WM335, a strain which is 
auxotrophic for D-glutamate. The first gene, which restores 
D-glutamate independence in WM335, was mapped, cloned, and sequenced. This 
gene, designated dga, is a previously reported open reading frame, located 
at 89.8 min on the E. coli map. The second gene, gltS, is located at 82 
min. gits encodes a protein that is involved in the transport of D- and 
L-glutamic acid into E. coli, and the gltS gene of WM335 was 
found to contain two missense mutations. To construct D-glutamate 
auxotrophs, it is necessary to transfer sequentially the mutated gltS 
locus, and then the mutated dga locus into the recipient. The sequences of 
the mutant forms of both dga and gltS are also presented. 



AUTHOR : 

CORPORATE SOURCE 



SOURCE : 

PUB. COUNTRY: 

LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



AB 



L7 ANSWER 5 OF 4 8 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



MEDLINE 
92392276 MEDLINE 
92392276 PubMed ID: 1387788 

A large decrease in heat -shock -induced proteolysis after 
tryptophan starvation leads to increased expression of 
phage lambda lysozyme cloned in Escherichia coli. 
Soumillion P; Fastrez J 

Laboratoire de Biochimie Physique et des Biopolymeres, 
Universite Catholique de Louvain, Belgium. 
BIOCHEMICAL JOURNAL, (1992 Aug 15) 286 ( Pt 1) 187-91. 
Journal code: 9Y0; 2984726R. ISSN: 0264-6021. 
ENGLAND: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199210 

Entered STN: 19921023 
Last Updated on STN: 19980206 
Entered Medline: 19921006 
The R gene coding for phage lambda lysozyme (lambda L) , cloned under the 
control of the PL promoter on a multicopy vector, is expressed in an 
Escherichia coli strain auxotrophic for tryptophan. Induction by 
a thermal shift after tryptophan supplementation in a culture 
initially brought into stationary phase by tryptophan starvation leads to 
highly increased expression. A thermally unstable mutant protein, 
difficult to obtain under standard conditions, can be easily produced by 
post -stationary-phase expression. It is shown that this is due to a 
drastic decrease in the heat -shock -induced proteolysis normally observed 
on thermal induction. These data are discussed in relation to our present 
knowledge of stringent and heat-shock responses. 
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MEDLINE 
92121881 MEDLINE 
92121881 PxabMed ID: 1663151 

Characterization of lip expression in Salmonella 
typhimurium: analysis of lip::lac operon fusions. 
Smith R L; Pelley J W; Jeter R M 

Department of Biological Sciences, Texas Tech University, 
Lubbock 79409, 

JOURNAL OF GENERAL MICROBIOLOGY, (1991 Oct) 137 ( Pt 10) 
2307-12. 

Journal code: 187; 0375371. ISSN: 0022-1287. 
ENGLAND: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199202 

Entered STN: 19920315 
Last Updated on STN: 19980206 
Entered Medline: 19920225 
Strains of Salmonella typhimurium which have an auxotrophic 
requirement for lipoic acid were isolated by mutagenesis with 
the transposable element Mu dJ. The chromosomal location of these 
insertion mutations was determined to be at 14 map units by 
bacteriophage P22 -mediated cotransduction. The lip gene is 
transcribed in the clockwise direction relative to the S. typhimurium 
genetic map. Strains with lip:: lac operon fusions were used to 
characterize the transcriptional activity of the lip promoter. 
Transcription of the lip gene is not regulated by catabolite repression or 
lipoic acid concentration. The data indicate that the lip gene 
product is expressed const itutively at a low level. 



AUTHOR : 

CORPORATE SOURCE 



SOURCE 



PUB. COUNTRY: 

LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



AB 



L7 ANSWER 7 OF 4 8 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



MEDLINE 
91100289 MEDLINE 
91100289 PubMed ID: 1702779 

Identification and characterization of dppA, an Escherichia 
coli gene encoding a periplasmic dipeptide transport 
protein. 

Olson E R; Dunyak D S; Jurss L M; Poorman R A 
Molecular Biology Research, Upjohn Company, Kalamazoo, 
Michigan 49007 . 

JOURNAL OF BACTERIOLOGY, (1991 Jan) 173 (1) 234-44. 
Journal code: HH3 ; 2985120R. ISSN: 0021-9193. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
GENBANK-M35045 
199102 

Entered STN: 19910329 
Last Updated on STN: 19960129 
Entered Medline: 19910220 
We describe the isolation and analysis of an Escherichia coli gene, dppA, 
and its role in dipeptide transport. dppA maps near min 79 and encodes a 
protein (DppA) that has regions of amino acid similarity with a 
peptide-binding protein from Salmonella typhimurium (OppA) . Like OppA, 
DppA is found in the periplasmic space and thus is most likely a 
dipeptide-binding protein. Insertional inactivation of dppA results in the 
inability of a proline auxotroph to utilize Pro-Gly as a proline 
source. dppA- dependent Pro-Gly utilization does not require any of the 
three major proline transport systems, demonstrating that DppA is not 
simply a dipeptidase. An in vivo competition assay was used to show that 
DppA is probably involved in the transport of dipeptides other than 
Pro-Gly. Transcription of dppA is repressed by the presence of casamino 
acids, suggesting that the cell alters its dipeptide transport 
capabilities in response to an environmental signal. 
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4 8 MEDLINE 
90330624 
90330624 
Nucleotide 
amino acid 
Scofield M 
Department 
68588. 

CA28725 (NCI) 
P41RR01685 (NCRR) 

JOURNAL OF BIOLOGICAL CHEMISTRY 
12895-902 . 

Journal code: HIV; 2985121R. ISSN: 
United States 

Journal; Article; (JOURNAL 7VRTICLE 



MEDLINE 
PubMed ID: 1973930 

sequence of Escherichia coli asnB and deduced 
sequence of asparagine synthetase B. 
A; Lewis W S; Schuster S M 

of Chemistry, University of Nebraska, Lincoln 



(1990 Aug 5) 265 (22) 



0021-9258. 
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LANGUAGE: English 
FILE SEGMENT: Priority Journals 

OTHER SOURCE: GENBANK- J05554 

ENTRY MONTH: 199009 

ENTRY DATE: Entered STN: 19901012 

Last Updated on STN: 19950206 
Entered Medline: 19900904 

AB The Escherichia coli asparagine synthetase B gene (asnB) has been cloned 
into a temperature- sensitive, low copy plasmid, pO071, as shown by the 
complementation of an E. coli asparagine auxotroph, E. coli 
JE6279. The nucleotide sequence of asnB and the flanking sequences were 
determined. The proposed coding region for the gene is 1662 nucleotides in 
length, and the deduced amino acid sequence of the coding region 
results in a protein that has a molecular weight of 62,666 and contains 
554 amino acids. A promoter region is identified based on the 
transcription start site that was determined by primer extension 
experiments . Homology studies of the asnB protein sequence with the human 
asparagine synthetase and E. coli asparagine synthetase A protein show 
that there is a high degree of homology with only the human asparagine 
synthetase. A purF type glutamine amide transfer domain was identified 
upon inspection of the amino- terminal amino acid sequence of the 
asparagine synthetase B protein. 

L7 ANSWER 9 OF 48 MEDLINE 
ACCESSION NUMBER: 87089965 MEDLINE 
DOCUMENT NUMBER: 87089965 PubMed ID: 3842739 

TITLE: [Acetobacter methanolicus--a new organism for genetic 

studies] . 

Acetobacter methanolicus- -novyi ob''ekt geneticheskikh 
issledovanii . 

AUTHOR: Sattler K; Wunsche L; Engel J; Babel W 

SOURCE: MOLEKULIARNAIA GENETIKA, MIKROBIOLOGIA, I VIRUSOLOGA, (1985 

Jan) (1) 33-4. 

Journal code: NMJ; 9315607. ISSN: 0208-0613. 
PUB. COUNTRY: USSR 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE : Ru s s i an 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 198702 

ENTRY DATE: Entered STN: 19900302 

Last Updated on STN: 19900302 
Entered Medline: 19870205 

AB A new bacterial strain is described belonging to Acetobacter 

methanolicus species. It is of industrial value as a producer of protein 
and methanol products. The strain is acidophile and this feature 
comprises a conspicuous technological advantage. The results of 
bacteriophage and cell interactions are reported. They might be 
potentially useful for elaboration of the transduction technique for the 
strain. The collection of mutants was obtained including those utilizing 
methanol, having auxotrophic markers as well as streptomycin and 
rifampicin resistances. The transfer of plasmids RSFlOlO and R68 to 
Acetobacter methanolicus from other bacteria has been 
demonstrated. 

L7 ANSWER 10 OF 4 8 MEDLINE 

ACCESSION NUMBER: 77190336 MEDLINE 

DOCUMENT NUMBER: 77190336 PubMed ID: 325229 

TITLE: Effects of temperature and host cell genetic 

characteristics on the replication of the lipid-containing 

bacteriophage PR4 in Escherichia coli. 
AUTHOR: Sands J A; Auperin D 

SOURCE: JOURNAL OF VIROLOGY, (1977 May) 22 (2) 315-20. 

Journal code: KCV; 0113724. ISSN: 0022-53 8X. 
PUB. COUNTRY: United States 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE : Engl i sh 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 197707 
ENTRY DATE: Entered STN: 19900314 

Last Updated on STN: 19980206 
Entered Medline: 19770718 
AB The lipid-containing bacteriophage PR4 is of special intest 
because it can replicate in various gram-negative bacteria, 
including Escherichia coli, that carry one of a group of drug resistance 
plasmids. PR4 grown in E. coli strain PS2R contains about 10% lipid by 
weight, with the negatively charged phospholipid phosphatidylglycerol 
being the most abiindant lipid in the virion. We now report the following, 
(i) PR4 attaches to E. coli with an attachment rate constant of Ka 
approximately 6.2 X 10 (-10) ml/min, which is about twice that of the 
enveloped phage phi6 (to Pseudomonas phased icola) , but a factor of 5 less 
than that of phage PM2 (to Pseudomonas BAL-31) . (ii) Use of an E. coli 
glycerol axixotroph indicated that a normal amount of PR4 
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replication occurs only if glycerol starvation (inhibition of all 
phospholipid synthesis) begins no earlier than about halfway through the 
lytic cycle, (iii) Use of an E . coli fatty acid synthesis 
temperature- sensitive mutant and an E. coli phosphatidylethanolamine 
synthesis temperature -sensitive mutant indicate that PR4 replication can 
occur in the absence of either normal fatty acid synthesis or 
normal phospholipid synthesis if the infection takes place prior to the 
termination of overall cell growth and the onset of cell death, (iv) 
Whereas PR4 burst size in nutrient media at 30 degrees C to 42 %C is about 
40, the burst size at 20 degrees C is less than 3, Temperature -shift 
experiments show that the temperature late in infection determines the 
burst size. 
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MEDLINE 
72151570 MEDLINE 
72151570 PubMed ID: 4552550 
Polyamines in the synthesis of bacteriophage 
deoxyribonucleic acid. II. Requirement for 
polyamines in T4 infection of a polyamine auxotroph 



AUTHOR: Dion A S; Cohen S S 

SOURCE: JOURNAL OF VIROLOGY, (1972 Mar) 9 (3) 423-30. 

Journal code: KCV; 0113724. ISSN: 0022- 538X. 
PUB. COUNTRY: United States 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 197206 

ENTRY DATE: Entered STN: 19900310 

Last Updated on STN: 19900310 
Entered Medline: 19720608 



L7 



ANSWER 12 OF 4 8 CAPLUS COPYRIGHT 2002 ACS 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



1997 :488123 CAPLUS 
127:118262 

Auxotrophic mutant starter and feeder cells 

in cross -feeding system with reversibly noninfective 

modified lambdoid bacteriophage to produce 

colony containing starter cells that excrete a desired 

protein 

Ray, Bryan L.; Lin, Edmund C. C; Crea, Roberto 

President and Fellows of Harvard College, USA 

U.S., 34 pp. Cont . -in-part of U.S. 5,34 8,872. 

CODEN: USXXAM 

Patent 

English 

3 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



US 5646030 
US 5348872 
WO 9606164 
W: AU, 
RW: AT, 
AU 9533635 
PRIORITY APPLN. 



A 
A 
Al 

JP 

CH, DE, 
Al 

INFO. : 



CA, 
BE, 



19970708 
19940920 
19960229 

DK, ES, 
19960314 



US 1994-294386 
US 1992-991115 
WO 1995-US10224 



FR, GB, GR, IE, IT, 
AU 1995-33635 
US 1990-541895 
US 1992-856876 
US 1992-991115 
US 1994-294386 
WO 1995-US10224 



LU, 



19940823 
19921216 
19950810 

MC, NL, 
19950810 
19900621 
19920324 
19921216 
19940823 
19950810 



PT, SE 



AB Disclosed is a method for isolating a mutant cell that excretes a desired 
compd. The method includes culturing a plurality of auxotrophic 
pretreated starter cells and auxotrophic feeder cells in the 
presence of a reversibly noninfective, modified lambdoid 
bacteriophage. If the treated starter cell produces the desired 
compd.., the bacteriophage will be rendered infective and infect 
the feeder cell. The feeder cell, in turn, will excrete a metabolite 
required by the starter cell and the starter cell will excrete a 
metabolite required by the feeder cell, enabling the cells to cross- feed, 
grow, and produce a colony contg. a starter cell which produces the 
desired compd. The method takes advantage that lambdoid 
bacteriophage having a target mol . peptide linked to the 

glycoprotein gpv gene can be successfully assembled in vivo such that the 
target mol. is displayed on the outer surface of the bacteriophage 

The method is illustrated by using the chem. modified 
bacteriophage -lambda, for (1) screening treated bacteria 
for prodn. of ciliary neurotrophic factor or interleukin-1 .beta . 
converting enzyme, (2) screening genetically engineered yeast producing 
erythropoietin, (3) screening Corynebacterium glutamicum for prodn. of 
staphylococcal nuclease, (4) isolation of a transformed human Bj-cell 
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producing antibodies to hepatitis C virus, and (5) isolation of digitalis 
lanata plant cells producing quinine. 
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1996:321410 CAPLUS 
124 :334859 

Auxotrophic mutant starter and feeder cells 
in cross- feeding system with reversibly noninfective 
modified lambdoid bacteriophage to produce 
colony containing starter cells that excrete a desired 
protein 

Ray, Bryan L. ; Lin, Edmund C. C; Crea, Roberto 
President and Fellows of Harvard College, USA 
PCT Int. Appl . , 88 pp. 
CODEN: PIXXp2 
Patent 
English 
3 



INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



WO 9606164 

W: AU, CA, 
RW: AT, BE, 
US 5646030 
AU 9533635 
PRIORITY APPLN. INFO. 



Al 

JP 

CH, DE, 
A 
Al 



19960229 

DK, ES, 
19970708 
19960314 



PT, SE 



WO 1995-US10224 19950810 

FR, GB, GR, IE, IT, LU, MC, NL, 
US 1994-294386 19940823 
AU 1995-33635 19950810 
US 1994-294386 19940823 
US 1990-541895 19900621 
US 1992-856876 19920324 
US 1992-991115 19921216 
WO 1995-US10224 19950810 
AB Disclosed is a method for isolating a mutant cell that excretes a desired 
compd. The method includes culturing a plurality of auxotrophic 
pretreated starter cells and auxotrophic feeder cells in the 
presence of a reversibly noninfective, modified lambdoid 
bacteriophage. If the treated starter cell produces the desired 
compd. , the bacteriophage will be rendered infective and infect 
the feeder cell. The feeder cell, in turn, will excrete a metabolite 
required by the starter cell and the starter cell will excrete a 
metabolite required by the feeder cell, enabling the cells to cross-feed, 
grow, and produce a colony contg. a starter cell which produces the 
desired compd. 
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CAPLUS COPYRIGHT 2002 ACS 
1994:650967 CAPLUS 
121:250967 

Maturation of bacteriophage 9NA DNA is 
influenced by the fatty acid composition of 
the host cell membrane 

Goyal, Ruby; Sasane, Grace; Majumdar, Sabita; 
Chakravorty , Maharani 

Institute Medical Sciences, Banaras Hindu University, 
Varanasi , 221 005 , India 

J. Biosci. (Bangalore, India) (1994), 19(2), 183-92 
CODEN: JOBSDN; ISSN: 0250-5991 
Journal 
English 

The fatty acid compn. of the membrane of the conditional 
auxotroph fabB2 can be altered by allowing the cells to grow at 
non-permissive temp. (37 .degree . C) in the presence of a cis-unsatd. fatty 
acid. Phage 9NA, a virulent phage of Salmonella typhimurium, can 
not multiply in f abB2 . Synthesis and maturation of the phage DNA are 
differentially affected by variation in the fatty acid compn. of 
the cell membrane. The replicating DNA assocs. with the membrane complex, 
the site of DNA synthesis. The assocn. is comparatively weak in oleic, 
elaidic, palmitoleic, palmitelaidic and linolelaidic acid 
enriched cells. When the cells are grown in the presence of palmitoleic 
acid, a large pool of concatemeric phage DNA accumulates in the 
cytoplasm within 10 min of infection. The conversion of concatemeric DNA 
to monomeric one i.e., mature phage length DNA, is inhibited in such 
cells. The presence of concatemeric DNA can be visualized by electron 
microscope. Such a situation is not obsd. when the cells are grown in 
media supplemented with other types of unsatd. fatty acids. The 
mechanism by which the host cell membrane lipid controls phage development 
is yet to be worked out . 
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Kiesel, Baerbel; Wuensche, Lothar 
Cent. Environ. Res. Leipzig-Halle Gmbh, Leipzig, 
04 318, Germany 

J. Gen. Virol. (1993), 74(9), 1741-5 
CODEN: JGVIAY; ISSN: 0022-1317 
DOCUMENT TYPE: Journal 
LANGUAGE : Engl i sh 

AB Phage Acml, generally virulent for the acidophilic facultatively 

methanol -utilizing strain of Acetobacter methanolicus MB 58.4, is also 
capable of lysogenizing its host strain at a low rate. Using amino 
acid -auxotrophic mutants of A. methanolicus MB 58/4 as 
recipient strains, transduction of His, Leu and Tyr markers could be 
demonstrated in this system. The ability to prep, transducing lysates by 
propagation of phage Acml on the prototrophic donor strain A. methanolicus 
MB 58/4, the transduction of three different markers as well as the 
efficiency of transduction, and the occurrence of permutations in the 
phage genome indicate that phage Acml mediates generalized transduction. 
Phage Acml might be a useful tool in genetic studies of methylotrophic A. 
methanolicus . 
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TITLE: Spectral enhancement of proteins: Biological 

incorporation and fluorescence characterization of 
5 -hydroxy tryptophan in, bacteriophage 
.lambda, cl repressor 

Ross, J. B. Alexander; Senear, Donald F.; Waxman, 
Evan; Kombo, Bamenga B.; Rusinova, Elena; Huang, Yao 
Te; Laws, William R. ; Hasselbacher , C. A. 
Dep. Biochem.*, Mt . Sinai Sch. Med., New York, NY, 
10029, USA 

Proc. Natl. Acad. Sci. U. S. A. (1992), 89(24), 
12023-7 

CODEN: PNASA6; ISSN: 0027-8424 
Journal 
English 

A tryptophan- requiring Escherichia coli auxotroph was used to 
replace the 3 tryptophan residues of .lambda, cl repressor with 
5 -hydroxy- L- tryptophan (5-OHTrp) . By using a nonleaky promoter, >95% 
replacement of tryptophan in the repressor was achieved. The absorbance 
and fluorescence properties of 5-OHTrp- . lambda . cl are clearly distinct 
from .lambda, cl repressor, and the fluorescence of 5-OHTrp- . lambda, cl 
repressor can be obsd. selectively, in the presence of exogenous 
tryptophan. The 5-OHTrp- . lambda . cl repressor functional properties, as 
assessed by measurement of binding consts. for self-assocn. and for 
assocn. to operator DNA, and structural properties, as assessed by 
fluorescence, are indistinguishable from the native repressor. Based on 
these results, it is anticipated that the availability of spectrally 
enhanced proteins will significantly enhance the utility of both 
fluorescence and phosphorescence spectroscopies to study protein structure 
and function in complex interacting systems. 
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TITLE: Abortive infection of the virulent phage 9NA in a 

fatty acid auxotroph of Salmonella 
typhimurium: effect of fatty acid 
supplementat ion 

Goyal, Ruby; Chakravorty, Maharani 
Inst. Med. Sci., Banaras Hindu Univ. 
005, India 

Biochem. Biophys. Res. Commun. (1989), 
CODEN: BBRCA9; ISSN: 0006- 2 91X 
Journal 
English 

A conditional (temp, sensitive) fatty acid biosynthetic mutant 
(fabB2) of S. typhimurium does not support the development of the virulent 
bacteriophage 9NA even at permissive temp. (30 . degree .) . A 
limited arat . of phage DNA synthesis takes place at this temp. When the 
fatty acid compn. of the host membrane is altered by growing the 
cells at 37. degree, in the presence of exogenous unsatd. fatty 
acid, differential expression of phage genes was obsd. Phage 
specific lysozyme is induced when the cultures are supplemented with 
elaidic, palmitelaidic, linoleic, and linolelaidic acids but not 
with oleic and palmitoleic acids. However, in no case were 
infective particles produced. Under conditions where no lysozyme is 
synthesized the infected cells increase in length and become filamentous. 
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AB 



A nonradioactive, 
nucleotide bases) 



FR 1986-4913 
US 1987-33193 
single- Stranded, Icibeled (e.g. with halogenated 
DNA hybridization probe is prepd. by infection of a 
microbial auxotroph with a bacteriophage (e.g. M 13) 
and growing the microorganism in medium contg. a halogenated nucleic 
acid base. Escherichia coli TUC0701 (a thymine -requiring mutant) 
was infected with M 13 and grown in a medium contg. 5-bromouracil . At 
least 10 .mu.g labeled DNA/mL culture was produced. The probe 
was isolated both from the cells and form the encapsidated phage in the 
medium . 
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Acetobacter methanolicus : 
research 

Sattler, K. ; Wunsche, L. ; Engel, J.; Babel, 
Inst. Tekh. Chem., Leipzig, Ger. Dem. Rep. 
Mol. Genet., Mikrobiol . Virusol . (1985), (1), 
CODEN: MGMVDU 
Journal 
Russian 

A new bacterial strain is described belonging to the Acetobacter 
methanolicus species. It is of industrial value as a producer of protein 
and methanol products. The strain is acidophilic, and this 
feature comprises a conspicuous technol . advantage. The results of 
bacteriophage and cell interactions are reported. The collection 
of mutants was obtained including those utilizing methanol, having 
auxotrophic markers as well as streptomycin and rifampicin 
resistances. The transfer of plasmids RSFlOlO and R68 to A. methanolicus 
from other bacteria has been demonstrated. 
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Integration of a gene into a chromosome and 
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Balakrishnan, Ramaswamy; Backman, Keith C. 
BioTechnica International, Inc., USA; Heinz, H. 
Co. 

Eur. Pat. Appl., 31 pp. 
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AB A method for controlling cell growth comprises integration of an excision 
vector into the chromosome of a bacterial cell which is 
auxotrophic, where the excision vector contains (1) the gene 
encoding the nutrient needed for cell growth, (2) a phage-derived DNA 
sequence encoding an attachment site (e.g. att) and excision enzymes (e.g. 
int, xis) , and (3) a gene encoding a regulator protein (e.g. cl)857) which 
causes excision of the vector from the host chromosome in response to an 
external stimulus (e.g. heat shock) . Thus, the cells can be grown to a 
desired d. in the presence of the integrated vector, at which point their 
growth can be halted using the external stimulus. Cessation of a cell 
function or growth is useful in microbial ferran. of a desired product. 
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TITLE: Direction of bacteriophage .lambda. DNA 

replication in a thymine requiring Escherichia coli 
K-12 strain. Effect of thymidine concentration 

AUTHOR (S): Valenzuela, Manuel S.; Inman, Ross B. 

CORPORATE SOURCE: Dep. Biochem., Univ. Wisconsin, Madison, WI, 53706, 

USA 

SOURCE: Nucleic Acids Res. (1981), 9(24), 6975-84 

CODEN: NARHAD; ISSN: 0305-1048 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The direction of replication was established for the 1st round of 
bacteriophage .lambda. DNA replication in thymine -requiring E. 
coli K-12 cells exposed to different concns. of thymidine. A dramatic 
decrease in the proportion of bidirectionally replicating mols. followed a 
decrease in the concn. of thymidine. Moreover, the right ward mode of 
replication appears to be exclusively favored in unidirectional ly 
replicating mols. found at low concns. of thymidine. 
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TITLE: Transcription regulation of colicin lb synthesis 

AUTHOR (S) : Pugsley, Anthony P. 

CORPORATE SOURCE: Biocent . , Univ. Basle, Basel, CH-4056, Switz . 

SOURCE: MGG, Mol . Gen. Genet. (1981), 183(3), 522-7 

CODEN: MGGEAE; ISSN: 0026-8925 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Bacteriophage Mud was used to bring the transcription of the 

gene for .beta. -galactosidase (lacZ) under the control of the promoter of 
the structural gene for colicin lb [37217-78-0] (cia) on a deriv. of the 
Col plasmid ColIb.P9. Transcription of this fusion operon was stimulated 
by agents which damaged cellular DNA (mitomycin C, bleomycin, and colicin 
E2) . Increased transcription of the cia-lacZ operon could be detected 
within 13 min of the addn. of these agents. In a strain bearing the tif-1 
(recA441) mutation, constitutive expression of the SOS DNA repair system 
at 42. degree, also increased transcription of the cia-lacZ operon. 
Transcription of the cia-lacZ operon was also stimulated by inhibition of 
DNA gyrase activity with nalidixic acid but not with novobiocin. 
Transitory inhibition of protein synthesis with chloramphenicol or by 
proline starvation of a proline auxotroph did not stimulate 
cia-lacZ transcription. Transcription of the cia-lacZ operon was 
substantially reduced in the presence of a recA mutation, but was largely 
unaffected by a mutation in recB affecting the RecBC DNase or by 
catabolite repression. Control expts. in which the prodn. of colicin lb 
was measured confirmed that the expts. with the fusion operon gave an 
accurate indication as to the activity of the wild type cia gene except 
for the effect of catcibolite repression, where .ltoreq.90% redn. in 
colicin lb prodn. was obsd. with strains carrying mutant crp or cya 
alleles. Thus, there is consideraible similarity between the regulatory 
systems controlling prodn. of colicins and the repressor -dependent 
regulation of lambdoid prophage induction. 
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TITLE: Production of a functional eukaryotic enzyme in 

Escherichia coli: Cloning and expression of the yeast 
structural gene for imidazoleglycerolphosphate 
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AUTHOR (S) : Struhl, Kevin; Davis, Ronald W. 

CORPORATE SOURCE: Dep. Biochem., Stanford Univ. Sch. Med., Stanford, 

Calif., USA 

SOURCE: Proc. Natl. Acad. Sci. U. S. A, (1977), 74(12), 5255-9 
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AB A cloned segment of yeast DNA contg. the structural gene for 

imidazoleglycerol phosphate dehydratase (EC 4.2.1.19) is transcribed and 
translated in E. coli with sufficient fidelity to produce functional 
enzyme. This segment of yeast DNA was isolated as a viable mol . hybrid of 
bacteriophage .lambda. (. lambda. gt-Sc2601) which complements a 
nonrevertible hisB a\ixotroph of E. coli lacking dehydratase 
activity. The equiv. segments of DNA cloned from 2 independent his3 
mutants of yeast lacking imidazoleglycerol phosphate dehydratase activity 
do not complement the hisB auxotroph. The 2 nonfunctional his3 
alleles cloned in bacteriophage .lambda, can be recombined in E. 
coli to generate a hybrid phage which complements the hisB 
auxotroph. The dehydratase activity produced in E. coli by the 
cloned segment of yeast DNA strongly resembles the activity found in 
yeast . 
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TITLE: Changes in macromolecular synthesis in Xanthomonas 

oryzae infected with bacteriophage XP-12 

AUTHOR (S): Ehrlich, Melanie; Lin, Fu-Hsuing; Ehrlich, Kenneths- 

Brown, Susan L. ; Mayo, John A. 

CORPORATE SOURCE: Dep. Biochem., Tulane Med. Sch., New Orleans, La., USA 

SOURCE: J. Virol. (1977), 23(3), 517-23 

CODEN: JOVIAM 

DOCUMENT TYPE: Journal 

LANGUAGE : Engl i sh 

AB Phage XP-12, which has complete substiution of the cytosine residues in 

its DNA with 5-methylcytosine residues, inhibited incorporation of uracil 
into host DNA and RNA during the latent period. This apparent inhibition 
of host macromol . synthesis was not accompanied by extensive degrdn. of 
the host chromosome. Phage DNA synthesis in infected cells occurred at a 
faster rate than host DNA synthesis in analogous uninfected cells. 
However, phage DNA synthesis could not be accurately monitored by 
incorporation of thymidine-methyl-3H into DNA because, soon after 
infection, there was a marked inhibition of utilization of exogenous 
thymidine for DNA synthesis. Phage infection conferred upon a thymine 
auxotrophic host the ability to synthesize thymine nucleotides for 
phage DNA synthesis. A phage- induced thymidylate synthetase activity may 
be partially responsible for the inhibition of thymidine incorporation. 
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TITLE: Structure and synthesis of a lipid- containing 

bacteriophage. Effects of lipids containing 
cis or trans fatty acids on the 
reconstitution of bacteriophage PM2 

AUTHOR (S) : Tsukagoshi, Norihiro; Schaefer, Rolf; Franklin, 

Richard M. 

CORPORATE SOURCE: Biocent . , Univ. Basel, Basel, Switz. 

SOURCE: Eur. J. Biochem. (1977), 73(2), 469-76 

CODEN: EJBCAI 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Infectious PM2 virus paticles could be reconstituted in vitro from a mixt . 
of nucleocapsid, phospholipids contg. cis fatty acids, and 
proteins I and II. The presence or absence of acyl phosphatidylglycerol , 
a minor lipid component of the virion, did not affect the reconstitution 
of infectious particles, even though it was incorporated into the 
particles when present. When phosphatidylglycerol was completely replaced 
by acyl phosphatidylglycerol in the reconstitution mixt., no infectious 
particles were formed. Lipids contg. either cis or trans fatty 
acids were also used for reconstitution in vitro of the 
lipid-contg. bacteriophage PM2 . Regardless of the ratio of 
phosphatidylglycerol to phosphatidylethanolamine in the reconstitution 
mixt., infectious particles were formed and had almost the same 
phospholipid compn. when lipids contg. cis-palmitoleic acid were 
used; no infectious particles were obtained when lipids contg. 
trans-palmitoleic acid were used. In the latter case, 
virus-like particles were, however, formed; Reconstitution particles 
contg. cis fatty acids were infectious when tested on wild type 
Pseudomonas BAL-31 as well as on the unsatd. fatty acid 
auxotroph grown in the presence of either cis- or 
trans-palmitoleic acid. Reconstituted particles contg. trans 
fatty acids were not infectious on any of these cells. When 
trans fatty acids as well as cis fatty acids were 

present in the reconstitution mixt., then there was a lower yield of 
infectious particles. Particles with either cis or trans fatty 
acids had all 4 viral proteins and adsorbed to BAL-31 host cells 
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Phase transitions in the membrane of a marine 
bacterium, Pseudomonas BAL-31 

Tsukagoshi, Norihiro; Petersen, Marianne H.; Huber, 
Ursula; Franklin, Richard M.; Seelig, Joachim 
Biozent . , Univ. Basel, Basel, Switz. 
Eur. J. Biochem. (1976), 62(2), 257-62 
CODEN: EJBCAI 
Journal 
English 

An unsatd. fatty acid axixotroph, strain UFA, isolated 
from the marine pseudomonad Pseudomonas BAL-31, host cell of the 
lipid-contg. bacteriophage PM2, was grown in media supplemented 
with different unsatd. fatty acids. Under these conditions the 
fatty acid compn. of the cell could be altered drastically. The 
phase transition in the native membrane and in the extd. lipids was 
analyzed by ESR with a nitroxide spin probe. Membranes prepd. from strain 
UFA grown in cis 16:1 or trans 16:1 showed 1 transition at 9. 4. degree, and 
12. 4. degree, resp. Extd. lipids in both cases had almost the same 
transition temp, as that of the intact membrane. Membranes prepd. from 
Pseudomonas BAL-31 had 1 transition at . apprx. 12 . degree . , on the other 
hand there was no clear cut phase transition using extd. lipids. 
Replication of bacteriophage PM2 took place below the transition 
temp, of the membrane lipids in the case where strain UFA was grown in 
trans 16:1. Other cases were not studied. 
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Structure and synthesis of a lipid-containing 
bacteriophage. XVIII. Modification of the 
lipid composition in bacteriophage PM2 
Tsukagoshi, Norihiro; Petersen, Marianne H, ; Franklin, 
Richard M. 

Biocent . , Univ. Basel, Basel, Switz. 
Virology (1975), 66(1), 206-16 
CODEN: VIRLAX 
Journal 
English 

An unsatd. fatty acid auxotroph was isolated from 
Pseudomonas BAL-31. The fatty acid compns . of the 
auxotroph, wild-type cells, and virions grown on the 
auxotroph were detd. in media supplemented with unsatd. fatty 
acids. The fatty acid compn. in virions, in general, 

reflected that in host cells, although some differences were obsd. The 
phospholipid compn. in virions was very different from that in host cells 
and varied depending on the fatty acid used in the medium. 
Virions with altered lipid compn. showed almost the same heat stability 
and stability with respect to pH. 
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bacteriophage f2 in a conditional putrescine 
auxotroph of Escherichia coli. Evidence for a 
polyamine role in translation 
Young, Delano V.; Srinivasan, P. R. 
Coll. Physicans Surg., Columbia Univ., New York, N. 
Y . , USA 

J. Bacterid. (1974), 117(3), 1280-8 
CODEN: JOBAAY 
Journal 
English 

The RNA bacteriophage f2, grows poorly in a conditional 
putrescine auxotroph during polyamine starvation. The addn. of 
putrescine simultaneously with f2 enhances phage growth, shortens the 
latent period, and increases the burst size. This stimulation of f2 
growth is reflected in higher rates of phage RNA and protein syntheses. 
Putrescine does not affect f2 adsorption or the penetration of its RNA, 
rather, in vitro assays demonstrate that putrescine- supplemented cells 
make more mols. of f2 replicase per incoming parental RNA than 
polyamine- starved cultures. The ability of polyamines to stimulate 
translation of a preformed messenger suggests a physiol. role for these 
org. cations in normal protein synthesis. 
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Isolation and characterization of a generalized 
transducing bacteriophage for Acinetobacter 
Heman, Norma J.; Juni, Elliot 

Dep. Microbiol., Univ. Michigan, Ann Arbor, Mich., USA 
J. Virol. (1974), 13(1), 46-52 
CODEN: JOVIAM 
Journal 
English 

A series of bacteriophages which grow in various strains of Acinetobacter 
have been isolated. One of these, phage P78, which forms turbid plaques 
on Acinetobacter strain 78 is specific for this particular host and fails 
to attack 389 other independently isolated strains of Acinetobacter. 
Phage P78 appears to be a temperate phage which lysogenizes its host. 
Various agents such as N-methyl-N' -nitro-N-nitrosoguanidine, Et2S04, 
mitomycin C, and uv light are effective inducers of the lysogen. Phage 
lysates of wild-type cells are capable of transducing auxotrophs of strain 
78 to prototrophy at frequencies ranging from 0.3 .times. 10-7 to 34 
.times. 10-7 per plaque- forming unit adsorbed. No linkage has been 
detected between any of the markers studied in 2-f actor crosses. Donor 
phage grown in a particular mutant, strain 78(arg-l), gives rise to 
significantly higher transduction frequencies than when phage is grown on 
wild-type or other auxotrophic strains. Phage P78 is rapidly 
adsorbed to its bacterial host, has a latent period of 25 min, 
and infection results in a burst size of approx. 50. Some of the phys . 
properties of phage P78 and its DNA are described. 
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Biosynthesis of . alpha . -put rescinylthymine in 
bacteriophage .phi .W- 14 -infected Pseudomonas 
acidovorans 

Kelln, Rod A,; Warren, R. A. J. 

Dep. Microbiol., Univ. British Columbia, Vancouver, B. 
C, Can. 

J. Virol. (1973), 12(6), 1427-33 
CODEN: JOVIAM 
Journal 
English 

The .alpha. -putrescinylthymine (putThy) in bacteriophage 
.vphi.w-14 DNA is synthesized at the mononucleotide level. It is labeled 
by uracil or deoxyuridine but not by thymidine, and it appears in the 
acid-sol. pool of infected cells before the onset of phage DNA 
synthesis. The methylene group at the C-5 position of the pyrimidine 
moiety of putThy is derived in vivo from a CI unit , Exts . of a 
phage- infected thymidine auxotroph of the host, Pseudomonas 
acidovorans, apparently contain a phage -specific thymidylate 
synthetase and a phage- specific activity which- forms 5-hydroxymethyl-dUMP 
from N5,N10-methylenetetrahydrofolate and dUMP. 
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Biological action of elements of cosmic flight on 

lysogen bacteria Escherichia coli 

K- 12 (. lambda. ) and human cells in a culture 

Zhukov-Verezhnikov, N. N. ; Volkov, M. N. ; Rybakov, 

I.; Maiskii, I. N.; Saksonov, P. P.; Guberniev, M. 

Podoplelov, I. I.; Antipov, V. V.; Kozlov, V. A.; 

al. 
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Kosm. Issled. 
CODEN: KOI SAW 
DOCUMENT TYPE: Journal 
LANGUAGE: Russian 
AB Lysogenic bacteria E. coli K-12 (. lambda .) , 

E. coli 200 PS with F-Lac+ episome and cultures of Hela cells were exposed 
to spaceflight. Changes in the bacteriophage induction and 
redn. in the no. carrying the F-Lac+ factor in the integrated state were 
obsd. The space- flight factors had no effect on the frequency of the 
auxotrophic mutations and induced synthesis of 

-beta, -galactosidase . After 4 exposures the Hela culture showed 
changes in cell morphol . , type of growth, proliferation and antigenic 
properties. The obsd. mutations were apparently the result of repeated 
exposures during space flights. 
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CODEN: JMOBAK 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB In E. coli B grown at 37. degree., essentially all spontaneous deletions 
detected by simultaneous mutation to resistance to the 
bacteriophage Tl and to tryptophan auxotrophy (tonB trpdel 
mutations) remove the entire trp operon (B-type deletions) . In contrast, 
tonB trpdel mutations in E. coli K12 have a more random assortment of end 
points terminating within any of the 5 structural genes (K-type deletions) 
or beyond them. Chromosomal hybrids, constructed by transduction of the 
trp region from E. coli B into E. coli K12 (KB hybrids), could be divided 
into 2 distinct classes on the basis of their deletion patterns; some 
produced K-type deletions with the same relative frequency as in strain 
K12, while the others all produced the B-type and, without exception, at a 
10- to 20 -fold higher relative frequency than that obsd. in strain B. 
Further anal, of KB hybrids showed that the chromosomal region from E. 
coli B approx. midway between the cysB and trp operons 'is the region 
responsible for the generation of the B-type deletions characteristically 
found in this strain. Evidence suggested that the end points of the 
B-type deletions are not at fixed points in the chromosome. TonB trp 
deletions occurred in strains K12 (W3110) , B, and in the KB hybrids at 30, 
37, and 42. degree., but in all these strains the relative frequency of 
deletions was reduced at 42. degree, more than 7-fold; the most pronounced 
redn., about 40-fold, was obsd. for the B-type deletions occurring in the 
KB hybrids. Protein synthesis at 37. degree, is required for production of 
the B-type deletions at the high frequency. The redn. in the generation 
of deletions when the cells are grown at 42, degree, may be due to temp, 
sensitivity of a protein. DNA replication is probably not required for 
the event that culminates in a B-type deletion since, under certain 
conditions, deletion events occur in a thymidine auxotroph 
apparently in the absence of thymidine. The effects of thymidine 
starvation, however, are complicated and depend on whether a preceding 
period of amino acid starvation is allowed. The 
bacterial recA and recB functions are not required for the 
production of the B-type deletions. 
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AB Amino acid control of RNA synthesis in bacteria is 

known to be governed genetically by the rel locus. We investigated 
whether the rel gene of the host would also exert its effect on the 
regulation of phage- specific RNA synthesis in T4 phage- infected E. coli 
cells. Since T-even phage infection completely shuts off host macromol. 
synthesis, phage RNA synthesis could be followed specifically by the 
cumulative incorporation of radioactivity from labeled precursors into RNA 
of infected cells. Labeled uracil accumulated in phage-specif ic RNA for 
30-35 min after infection, a phenomenon which probably reflects an 
expansion of the labile phage-RNA pool, Amino acid starvation 
was effected by the use of auxotrophic bacterial 

strains or thienylalanine . The latter substance is an amino acid 

analog which induces a chem, auxotrophy by inhibiting the biosynthesis of 

phenylalanine, tyrosine, and tryptophan. Phage RNA synthesis was strictly 

dependent on the presence of amino acids, whereas phage DNA 

synthesis was not. By the use of several pairs of bacterial 

strains which were isogenic except for the rel gene, it was demonstrated 

that amino acid dependence was related to the allelic state of 

this gene. If the rel gene was mutated, amino acid starvation 

did not restrict phage RNA synthesis. 
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AB Bacteriophage PBSl mediates generalized transduction in B. 

pumilus NRRL B-3275 (BpBl) . Transduction frequencies for single 
auxotrophic markers are of the order of 10-4 transductants per 
plaque- forming unit in crude phage lysates. The characteristics of PBSl 
propagated on BpBl and the properties of the system of transduction are 
similar to those reported for PBSl propagated on B. subtil is. By 
transduction, 8 amino acid auxotrophic markers in BpBl 
have been oriented into 2 linkage groups. One group contains the 
auxotrophic markers arginine A, leucine, andphenyl alanine, and the 
other group contains the markers lysine, serine, tryptophan, 
isoleucine -valine, and isoleucine. The nature and relative order of the 
markers within each linkage group suggest that the arrangement of genes in 
these areas of the chromosome of BpBl is similar to the arrangement of 
phenotypically comparaible genes in 2 linkage groups {defined by PBSl 
transduction) in B. svibtilis. However, transduction of any of the above 
cited markers in BpBl to prototrophy with PBSl propagated on B. subtilis 
168 could notbe demonstrated. In addn. to BpBl, 7 other strains of B. 
pumilus can be infected with PBSl. Transduction has been demonstrated in 
3 of these strains. 
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AB In a temp . -sensitive mutant of B. subtilis 168, induction of the defective 
phage PBSX occurred at 48. degree.. Cell lysis began after 90 min of 
growth at 48. degree., and cell viability began to decrease after 10 to 30 
min. The loss in viability at the nonpermissive temp, was prevented by 
azide or cyanide. DNA, ribonucleic acid, and protein synthesis 
were not inhibited at 48. degree.. Temp, induction of the temperate phage 
SP02 also occurred in this mutan t. The temp . -sensitive mutation, 
designated tsi-23, was linked by transductio n to purB6 and pig, the order 
being purBS pig tsi-23. Mutation tsi-23 was transformable to wild type by 
B. subtilis 16 8 DNA but not by DNA from the closely related strains W23 or 
S31. DNA from the latter 2 strains transformed auxotrophic 
markers of strain 168 at frequencies close to those found with 168 donor 
DNA. Upon temp, induction, cellular DNA was broken to a size of 22 S, 
chara cteristic of DNA in PBSX particles. The DNA isolated from 
temp .- induced PBSX did not give an increased Ade+/Met+ transformant ratio 
relative to cellular DNA nor contain pre ferential break points as detd. 
by transformation of four closely linked markers. 
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AB Growth of the thymine auxotroph, E. coli 15T-, in a thymine 2.5 

.mu.g . /ml . -contg . medium with such antibacterial agents as 5-aminouracil 
(10-3M) , mitomycin C (0.25 .mu.g. /ml.), nalidixic acid (4 0 
.mu.g. /ml.), or hydroxyurea (8 mg./ml.) increased the 6-methyladenine 
content of extractable DNA and concomitantly increased DNA methylase 
activity. Thymine deprivation for 4 5 min. similarly affected these cells, 
but other antibacterial agents, such as penicillin G, phenethyl ale, and 
novobiocin did not. Assocd. with increased 6-methyladenine content and 
DNA methylase activity was the induction of defective 
bacteriophage. Similar effects were seen in wild-type E. coli 15. 
However, neither phage particles nor changes in DNA methylase or 
6-methyladenine content were seen in Escherichia coli 15TR- (a thymine 
auxotroph derived from 15T- with resistance to mitomycin C) under 
conditions leading to such effects in 15T- . This suggested that the rapid 
killing seen when logarithmically growing 15T- cells are transferred to a 
medium free or thymine is secondary to defective bacteriophage 
induction and that the increases in 6-methyladenine content and DNA 
methylase that occur in 15T- are phage-induced changes. 



L7 ANSWER 37 OF 4 8 CAPLUS COPYRIGHT 2002 ACS 



09/720,096 Search Strategy/Results 

ACCESSION NUMBER: 1968:433719 CAPLUS 

DOCUMENT NUMBER: 69:33719 

TITLE: Ribonucleic acid synthesis in T2- infected 

Escherichia coli during stringent control 
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AB The leucine auxotroph E. coli 2961 exhibited stringent control 
of net RNA synthesis during amino acid starvation. After 
leucine was exhausted from the medium, the rate of uracil incorporation 
into RNA rapidly decreased to 2-4% of the prestarvation value. Infection 
of the starved cells with T2 phage stimulated uracil incorporation to a 
level equiv. to that of unstarved, T2- infected cells. The RNA synthesized 
during leucine starvation of the T2 -infected cells consisted of T2 and E. 
coli messenger RNA, but stable ribosomal RNA (23S and 16S) did not appear 
to be synthesized. One or more T2- specific proteins are probably required 
to shut off host messenger RNA synthesis. Transcription of E, coli and T2 
DNA is not necessarily couple to the translation of messenger RNA during 
stringent control of net RNA synthesis. 2 5 references. 
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AB The biosynthesis of tryptophan synthetase by E. coli, after infection with 
.vphi.80 HFT lysate was studied. The transducing particles .vphi.80 dt 
present in the HFT lysate incorporate various lengths of the tryptophan 
operon. The first type of transducing particle, .vphi.80 dtO, is able to 
transduce all tryptophan- requiring mutants, implying that all structural 
genes of the tryptophan operon are incorporated into the phage genome. 
When the HFT lysate contg. this kind of transducing particle infects the 
A2 -tryptophan auxotroph, the synthesis of tryptophan synthetase 
is repressed by the presence of tryptophan. The second type of 
transducing particles, .vphi.80 dtl, and .vphi.80 dt2, cannot transduce 
anthranilic acid mutants. These transducing particles do not 
possess the gene involved in the synthesis of anthranilic acid 
synthetase. When the HFT lysate contg. the second type of transducing 
particle infects the A2 tryptophan auxotroph, the synthesis of 
tryptophan synthetase is not repressed even in the presence of tryptophan 
in the medium. These observations suggest that a gene concerned with the 
regulation of tryptophan synthetase is assocd. with the anthranilic 
acid synthetase locus or closely linked to this locus: 16 
references . 
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AB The arginine (arg) auxotroph G-12 was isolated in an expt . in 
which stationary-phase cells from an aerated nutrient broth 
culture of S. typhimurium strain LT-22 were treated with MnCl2, 
grown in broth, screened with penicillin, and then plated on mineral 
medium A (Davis and Mingioli, CA 44, 9512c) supplemented with a limiting 
concn. of L-arginine (1 . gamma . /ml .) . The auxotroph G-12 was 
found among the minute colonies which developed alongside the larger 
prototrophic colonies. Auxotroph G-12 responded only to 
L-arginine and showed no growth response to ornithine or citrulline. It 
was not inhibited by L- lysine and grew well on complex media. G-12 cells 
survived some 50 times better than prototrophic cells on exposure to 
penicillin screening. No reversions to arginine independence were found 
among cells from 24 independent broth cultures. When cells from a broth 
culture of G-12 were irradiated with ultraviolet light to 11.3% 
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survival, then incubated on minimal A plates supplemented with 1% liquid 
nutrient, arg+ reversions arose at the rate of -0.3/106 survivors. MnCl2 
treatment to 63% survival gave 0.05 arg+ reversions/106 survivors. 
Transductional tests were carried out with bacteriophage PLT-22 
grown on prototrophic bacteria. G-12 was infected at a 
multiplicity of 20 and plated on limitedly enriched minimal A. 
Transductions to arg+ occurred at a rate of 1/107 phage particles. The 
effect of chem. mutagens was ascertained (Iyer and Szybalski, CA 52, 
9285g) . Neg. results were obtained with diepoxybutane, caffeine, 
5-bromouracil + aminopterin, and H202 and CH20. .beta. Propiolact one gave 
a few reversions, and numerous reversions were obtained after treatment 
with MeSOSEt. Neg. results were obtained in all attempted hybridizations 
of G-12 with other enteric bacteria. 



L7 



ANSWER 4 0 OF 4 8 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 



ACCESSION NUMBER 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) : 
CORPORATE SOURCE 

SOURCE : 



DOCUMENT TYPE: 
LANGUAGE : 
AB 



1997 :451479 BIOSIS 
PREV199799750682 

Generalized gene transfer by virus-like particles from 
marine bacteria. 
Chiura, Hiroshi X. 

Dep. Biol., Div. Natural Sci . , International Christian 
Univ., 3-10-2 Osawa, Mitaka, Tokyo 181 Japan 
Aquatic Microbial Ecology, (1997) Vol. 13, No. 1, pp. 
75-83. 

ISSN: 0948-3055. 
Article 
English 

Spontaneous VLP (virus -like particle) production and VLP-mediated gene 
transfer into Escherichia coli AB1157 as recipient was demonstrated. Five 
marine isolates (Ale 096, Ale 233, Ale 252, Agrobacterium kieliense and 
Flavobacterium sp. 11604) were investigated for their potential to produce 
VLP as well as for the gene transfer capability of these VLPs to the E. 
coli recipient. These strains are classified as ubiquinone-10 -possessing 
marine bacteria (QIOMB) in the 16s-rRNA Superfamily IV. VLPs 
were obtained from 100 h cultured broth of all strains examined. VLP-host 
ratio after 100 h growth culture was: Ale 233, 1.54; Ale 252, 
1.26; Ale 096, 1.06; Flavobacterium sp. 11604, 0.69; and A. kieliense, 
0.06, These ratios were smaller than those found in the marine 
environment. However, the spontaneously produced VLP number can be 
considered as high because the reported numbers are relatively low from 
coliphage lambda (0.005) and phage Mu ( apprx 0.0001). VLP-mediated gene 
transfer was examined using an auxotrophic mutant of E. coli 
{AB1157) with 4 amino acid deficiencies (leu, pro, his, arg) as 
recipient at multiplicity of infection (MOI) of 0.1. Through this 
treatment, VLPs showed lethal effect on the recipient. The survival rate 
of control was: Ale 096, 7%; Ale 252, 8%; A. kieliense, 17%; 
Flavobacterium sp, 11604, 31%; and Ale 233,4 0%. At the same time, all the 
purified VLPs derived from these 5 strains successfully transferred genes 
to rescue genetic defects of the recipient. Overall average efficiency of 
VLP-mediated gene transfer at MOI of 0.1 was estimated to be between 2.62 
times 10-3 and 3.58 times 10-5 per VLP particle. Loci of employed genetic 
markers were dispersed on the E. coli chromosome with mutual distance of 
121, 1154, 1397 and 364 kb between them. Since VLPs from different sources 
showed similar gene transfer efficiency in respect to the genetic marker 
rescued, it is suggested that VLPs from QIOMB transferred genes as 
generalized transduction. These results indicate that the VLPs produced by 
certain marine bacteria may be an important element for both 
non-specific generalized horizontal gene transfer towards a broad range of 
bacterial hosts and population control in the marine environment. 

L7 ANSWER 41 OF 4 8 BIOSIS COPYRIGHT 2 002 BIOLOGICAL ABSTRACTS INC. 



ACCESSION NUMBER 
DOCUMENT NUMBER: 
TITLE: 



1997:386183 BIOSIS 
PREV199799685386 

Bioincorporation of telluromethionine into proteins: A 
promising new approach for X-ray structure analysis of 
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A simple and efficient method for the specific and quantitative 
replacement of the naturally occurring amino acid methionine by 
its isosteric analogue telluromethionine in the expression of recombinant 
proteins has been developed. The method requires a controllaible and 
competitive expression system like the bacteriophage T7 
polymerase/promoter in a methionine -auxotrophic host. Using 
methionine -auxotrophic Escherichia coli strains, incorporation 
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of telluromethionine at high yields has been achieved for human 
recombinant annexin V, human mitochondrial transamidase, Arabidopsis 
glutathione-S- transferase and the N- terminal domain of Salmonella 
tailspike adhesion protein as confirmed by amino acid, 
mass-spectrometric and X-ray analyses. Expressed and purified 
telluromethionine-proteins and native proteins were found to crystallize 
isomorphously . In terms of efficient bio-expression, isomorphism of 
crystals and relative abundance of methionine residues, the production of 
telluromethionine-proteins as heavy-atom derivatives offers a valid and 
general approach in X-ray analysis by the method of multiple isomorphous 
replacement . 
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AB Two efficient systems have been used for high-level expression of 

Lactobacillus casei dihydrof olate reductase in Escherichia coli, including 
the production of protein generally and specifically labeled with 13C and 
15N. A system based on T7 RNA polymerase led to the production of 
dihydrof olate reductase at a level of 37% of the total soliible protein of 
the host strain: 50 mg of pure enzyme was obtained from a 1 liter of 
culture (or 14 mg/g wet weight of cells) . In this system, a small 
amount of the enzyme (less than 5%) was identified as a catalytically 
active 21-kDa fusion protein. Introduction of a second in-frame (ochre) 
stop codon did not eliminate the production of this fusion protein. The 
same expression system was also used to prepare dihydrof olate reductase 
generally labeled with 15N and to prepare single and double mutants of the 
enzyme . In order to have an expression system which can be used with a 
range of auxotrophic strains of E. coli, a system based on the 
tac promoter was used. This led to the production of dihydrof olate 
reductase at a level of 29% of total soluble protein; a yield of 4 0 mg 
enzyme per liter of culture (or 11 mg/g wet weight of cells) . 
This system was successfully used to produce mutants of the enzyme as well 
as the enzyme selectively labeled with (gamma - 13C) aspartic acid. 
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AB Xenorhabdus bovienii wild-type strains lack a functional receptor protein 
(LamB) in the outer membrane and as a result are unable to adsorb 
coliphage lambda (lambda) . Introduction of plasmids encoding lamB into X. 
bovienii T228 results in constitutive expression of LamB in the outer 
membrane of this organism. LamB -expressing strains of X. bovienii adsorb 
lambda bacteriophage particles and can be used as hosts for 
lambda: :Tn constructs. A TnlO-derived transposon, element 9 (J. C. Way, D. 
Davis, D. Morisato, D. E. Roberts, and N. Kleckner, Gene 32: 369-379, 
1984) was used to construct a variety of insertion mutants of X. bovienii. 
Mutants that had altered expression of protease, lipase, DNase, 
dye-binding capability, and hemolytic activity, in addition to a series of 
auxotrophic mutants, were isolated. 
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AB A single copy of the Streptococcus faecalis transposon Tn917, located in 
the Bacillus subtil is chromosome, was able to transpose onto the SP02 cos 
plasmid pPL1017, which codes for chloramphenicol resistance and contains 
the bacteriophage .PHI. 105 immunity region. Selection for 
pPL1017 : :Tn917 chimeras was performed by SP02 -mediated plasmid 
transduction of transposon-borne resistance to macrolide-lincosamide- 
streptogramin B antibiotics (MLSr) . The transposition of Tn917 onto 
plasmid pPL1017 occurred with a frequency of 10-5 and was dependent on the 
presence of a subinhibitory dose of erythromycin. Twelve chimeras were 
subjected to genetic and physical analyses. Two Cams transductants 
harbored plasmids whose chloramphenicol acetyltransf erase genes had been 
insertionally inactivated by Tn917. Several transpositions in the vicinity 
of the .PHI. 105 immunity region were detected. However, all of the 300 
MLSr, Camr transductants screened were immune to .PHI. 105 infectious 
activity. One pPL1017 : :Tn917 chimera, pLK200, was transferred by SP02 
plasmid transduction into the Bacillus amyloliquef aciens prototrophic 
strain DSM7. Plasmid pLK200 was effective in the mutagenesis of the DSM7 
chromosome and yielded auxotrophs at a frequency of 0.5 to 5.3%. 
Generation of auxotrophs was also dependent on the presence of a 
subinhibitory dose of erythromycin. Forty- four auxotrophs representing at 
least nine amino acid requirements were recovered. 
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AB Intervariant transduction was studied in strains of B. thuringiensis ssp. 
dendrolimus and B. thuringiensis ssp. galleriae with bacteriophage 
Tgl3 . This bacteriophage has a broad host range and is of a 
large DNA molecular mass (40.3 megadaltons) . Transducing properties of 
this bacteriophage were studied in B. thuringiensis ssp. 
galleriae using auxotrophic mutants requiring purine and 
pyrimidine bases or tryptophan as recipients. The frequency of 
transduction was 10-5-10-6. To prove the possibility of intervariant 
transduction, 2 series of experiments were conducted. First, 
bacteriophage tgl3 was propagated on the prototrophic strain 49-18 . 
(ssp. dendrolimus), 48 gua (ssp. galleriae) being used as a recipient. In 
the 2nd case, the prototrophic strain 69-6 (ssp. galleriae) served as a 
donor and 49-18-1 trp (ssp. dendrolimus) as a recipient. The frequency of 
heterologous transduction was 10-7. The positive results obtained in 
cross-transduction experiments may be explained by common metabolic 
pathways of purine and pyrimidine bases and amino acids in 
strains of different subspecies. 
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AB A mutant strain of E. coli K12, R2721, differs from its parent strain, 
S491, in 4 associated phenotypic characters as a result of a single 
mutation. This strain did not give recombinants with DNA transduced by 
bacteriophage PI or bacteriophage Mu, nor transf ormants 
after exposure to R factor DNA; lysates of bacteriophage PI 
grown on this strain did not appear to contain any transducing particles 
when tested on normal recipients. The reversion rates, both spontaneous 
and UV- induced, for 2 auxotrophic markers were reduced. The 
frequency of revert ants was at least 2 orders of magnitude lower in 
cultures of R2721 than in cultures of S4 91. Many of the rare revertants 
for one or other of the auxotrophic markers regained normal 
reversion frequencies for the other marker and for the capacity to be 
transduced. In all other respects, recombination in R2721 appeared normal, 
the frequency of chromosomal mobilization by an F' factor was unaffected 
and normal yields of recombinants were obtained from matings with Hfr 
strains. The only circumstance in which transduction of R2721 was observed 
was when the capacity to ferment galactose was selected and PI 
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was grown on a strain carrying . lambda .dgal when, presumably, integration 
was effected by the phage-coded gene products. The mutation was located on 
the E. coli chromosome map between tonA and pro and was given the symbol 
tdi (transduction inhibition) . Double mutants, (tdi recA) and (tdi recB) , 
were isolated and show no unexpected properties. 
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TITLE: Identification of the Escherichia coli murl gene, which is 

required for the biosynthesis of D-glutamic acid, 
a specific component of bacterial peptidoglycan . 

AUTHOR: Doublet P.; Van Heijenoort J.; Mengin-Lecreulx D. 

CORPORATE SOURCE: URA 1131 CNRS, Universite Paris-Sud, Batiment 432,91405 
Orsay, France 

SOURCE: Journal of Bacteriology, (1992) 174/18 (5772-5779) . 

ISSN: 0021-9193 CODEN: JOBAAY 
COUNTRY: United Stateis 

DOCUMENT TYPE: Journal; Article 

FILE SEGMENT: 004 Microbiology 

LANGUAGE: English 
SUMMARY LANGUAGE: English 

AB The murl gene of Escherichia coli, whose inactivation results in the 
inability to form colonies in the absence of D-glutamic acid, 
was identified in the 90-min region of the chromosome. The complementation 
of an auxotrophic E. coli B/r strain by various DNA sources 
allowed us to clone a 2.5-kbp EcoRI chromosomal fragment carrying the murl 
gene into multicopy plasmids. The murl gene corresponds to a previously 
sequenced open reading frame, ORFl (J. Brosius, T. J. Dull, D. D. Sleet er, 
and H. F. Noller. J. Bacterid. 148:107- 127, 1987), located between the 
btuB gene, encoding the vitamin B12 outer membrane receptor protein, and 
the rrnB operon, which contains the genes for 16S, 23S, and 5S rRNAs. The 
murl gene product is predicted to be a protein of 289 amino acids 
with a molecular weight of 31,500. Attempts to identify its enzymatic 
activity were unsuccessful. Cells altered in the murl gene accumulate 
UDP-N-acetylmuramyl-L- alanine to a high level when depleted of D- glutamic 
acid. Pools of precursors located downstream in the pathway are 
consequently depleted, and cell lysis finally occurs when the 
peptidoglycan content is 25% lower than that of normally growing cells. 

L7 ANSWER 48 OF 48 EMBASE COPYRIGHT 2002 ELSEVIER SCI.' B.V. 
ACCESSION NUMBER: 84006651 EMBASE 
DOCUMENT NUMBER: 1984 006651 

TITLE: Localized hydroxylamine mutagenesis, and cotransduction of 

threonine and lysine genes, in Streptomyces venezuelae. 
AUTHOR: Stuttard C. 

CORPORATE SOURCE: Microbiol. Dep., Dalhousie Univ., Halifax, NS B3H 4H7, 
Canada 

SOURCE: Journal of Bacteriology, (1983) 155/3 (1219-1223) . 

CODEN: JOBAAY 
COUNTRY: United States 

DOCUMENT TYPE: Journal 
FILE SEGMENT: 004 Microbiology 

022 Human Genetics 

LANGUAGE: English 

AB A lysate of the generalized transducing phage SVl, grown on the 

prototrophic type strain 10712 of Streptomyces venezuelae, was mutagenized 
with hydroxylamine and used to transduce a lysineless auxotroph 
to lysine independence on supplemented minimal agar. A complex threonine 
mutant, strain VS95, was isolated from among the transductants and was 
shown to be carrying at least two different thr mutations. These were 
about 50% cotransducible with alleles of four independently isolated lysA 
mutations, as were two other independently isolated threonine mutations, 
thr-1 and hom-5. The location of thr genes close to lysA occurs in at 
least three other streptomycetes, but apparently not in Streptomyces 
coelicolor A3 (2), in which the lysA and thr loci are at diametrically 
opposite locations on the linkage map. This first observation of 
cotransduction between loci governing the biosynthesis of different amino 
acids in the genus Streptomyces demonstrates the feasibility of 
fine- structure genetic analysis by transduction in these 
antibiotic -producing bacteria. 
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AB Method of preventing bacteriophage infection of bacterial 

cultures comprising modified strains, wherein the cultures are completely 
resistant to bacteriophage attack and have retained their 
capability of being metabolically active. The method is useful in the 
manufacturing of food products, feed products or useful metabolite 
products . 
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AB Methods of isolating lactic acid bacteria carrying nonsense suppressor 
mutations that can be used to contain plasmids are described. In 
particular, the mutants are used to stabilize plasmids in mixed cultures 
used in food processing. The process involves creating a nonsense 
mutation in an essential gene, such as an antibiotic resistance marker, of 
a plasmid and then screening mutagenized host cells for stabilization of 
the plasmid. The development of suppressor systems using tRNASer and 
tRNAGln amber suppressors to suppress amber mutations in plasmids and 
bacteriophages in Lactococcus lactis is described. A pepN gene for lysine 
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aminopeptidase on a plasmid stabilized by an amber mutation showed higher 
levels of expression and a 4 -5- fold increase in aminopeptidase activity in 
the host cell . The plasmid was stable in cultures grown in a 
milk/casamino acids medium. 
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AB A method of screening for nonsense suppressors in lactic acid bacteria for 
use in the containment of a suppressor -dependent replicon is described. 
The method involves using a plasmid-borne nonsense mutation, e.g. in 
antibiotic resistance gene. The plasmid is introduced into a mutated 
population of lactic acid bacteria and cells carrying a nonsense 
suppressor that can support replication can be selected for using the 
antibiotic resistance as a selectable marker. A replicon carrying the 
same nonsense mutation can only survive in a host carrying this particular 
suppressor making the suppressor gene an effective way of contg. the 
replicon in a specific host. Such containment systems are intended for 
use in food processing. An amber suppressing glutamine tRNA was prepd. 
and characterized. The development of food grade plasmids using this 
system is also described. 
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Disclosed are mutants of lactic acid bacteria or plasmids capable of 
replicating in lactic acid bacteria, comprising nonsense mutation 
suppressor- encoding genes. The method comprises (1) mutagenizing a 
selectable marker-contg . replicon capsODle of replicating in lactic acid 
bacteria and selecting a replicon mutant contg. a nonsense mutation in the 
gene encoding the marker, (2) mutagenizing lactic acid bacteria that do 
not encode a suppressor, (3) introducing the replicon mutant of (1) into 
the mutagenized lactic acid bacteria, and (4) selecting 

suppressor-encoding lactic acid bacteria in which the marker is expressed. 
Prepn. of shuttle plasmid pFDilO carrying mutations in 2 antibiotic 
resistance genes, selection of nonsense- suppressing strains of Lactococcus 
lactis using pFDilO, . The use of such suppressor genes for confining a 
replicon to a specific lactic acid bacterium or to a lactic acid bacterium 
growing in a particular environment and for controlling the no. of lactic 
acid bacterial cells in a particular environment is also described. 
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Isolation of Lactococcus lactis nonsense suppressors 
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Nonsense suppressor strains of Lactococcus lactis were isolated using 
plasmids contg. nonsense mutations or as revertants of a nonsense 
auxotrophic mutant . The nonsense suppressor gene was cloned from two 
suppressor strains and the DNA sequence detd. One suppressor is an ochre 
suppressor with an altered tRNAgin and the other an amber suppressor with 
an altered tRNAser. The nonsense suppressors allowed isolation of 
nonsense mutants of a lytic bacteriophage and suppressible 
auxotrophic mutants of L. lactis MG1363. A food-grade cloning vector 
based totally on DNA from Lactococcus and a synthetic poly- linker with 11 
unique restriction sites was constructed using the ochre suppressor as a 
selectable marker. Selection, following electroporation of a suppressible 
purine auxotroph, can be done on purine -free medium. The pepN gene from 
L. lactis Wg2 was sub- cloned resulting in a good-grade plasmid giving a 
four- to fivefold increase in lysine aminopeptidase activity. 
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AB Method of preventing bacteriophage infection of bacterial 

cultures comprising modified strains, wherein the cultures are completely 
resistant to bacteriophage attack and have retained their 
capability of being metabolically active. The method is useful in the 
manufacturing of food products, feed products or useful metabolite 
products . 
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Plasmids pBul-B and pll49-3 from Lactococcus lactis ssp. lactis biovar. 
diacetylactis Bui and L. Lactis ssp. cremoris 114 9 mediate resistance 
against a variety of mostly isodiametrically headed bacteriophages. 
Plasmid pBul-8 was conjugally transferred into several plasmid-f ree, phage 
sensitive strains of both lactococcal subspecies rendering all 
transconjugants phage resistant. Infection with bacteriophages POOS and 
P416 labeled in vivo with the fluorescence dye 4 • -6-diaminodino-2- 
phenyl indole (DAPI) showed that adsorption and DNA injection took place 
with both sensitive and resistant strains even after extensive starvation 
of the host cells. In resistant cells carrying either of the plasmids, 
phage DNA was replicated >5 h post- infection. No transcription of the 
phage DNA, however, could be obsd. 
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A BSTRACT 

The direction of replication was established for the first round of 
bacteriophage X DNA replication in thymine requiring E. co1t_ K-1 2 eel 1 s 
exposed to different concentrations of thymidine. It was found that a 
dramatic decrease in the proportion of bidirectionally replicating 
molecules followed a decrease in the concentration of thymidine. Moreover, 
the rightward mode of replication appears to be exclusively favored in 
unidirectional ly replicating molecules found at low concentrations of 
thymidine. 

INTRODUCTION 

During our studies on the first round of X DNA replication, we have 
noticed that although replication commences at a unique region of the X 
genome and appears to proceed in a bidirectional fashion, a low but 
significant proportion of the molecules replicate unidirectionally. 
Moreover, the rightward mode of replication appears to be favored in all 
X variants studied so far (1,2). More recent studies have confirmed 
these observations and shown that the bias can be reversed in a X 
variant in which the origin containing region has been inserted in 
opposite polarity (3). Since an understanding of the way unidirectionally 
replicating molecules are generated may throw some light on the initiation 
of DNA replication, we have investigated conditions that would alter the 
proportion of bidirectional and unidirectional molecules. 

Very recently we have reported the isolation of novel DNA structures 
found among X replicating Intermediates, which showed a strong bias 
towards unidirectional replication (4). Since these molecules were 
found in infected cells that had been previously starved for thymidine, 
we have investigated the effect of thymidine concentration on the 
direction of the first round of X DNA replication. The results presented 
below suggest that unidirectional replication is strongly favored at low 
concentrations of thymidine. 
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'tniCfMML^ Am METHODS 

(a) Bacterial and phage strains 

"se. 7„ s - — p^. .,.„c,„, 

(b) Growth of labeled phages 

Radioactive ^H-labeled phages were oht;,-in«H k 

ITS': » or;;" r ... 

into 5 ml 

^;^/- th..,-d.e. c.t.re::e;e^;ir::r3vr:: - 

Checked at various times after transferrin! o n. . " 
W isolation Of intracellular X DNA 

CR34 cells were grown at 37» in 20 ml n n 
wtth yeast extract (.02%). leucine (lollif 7 ' ^"PPle^ented 
thymidine (5 Mg/ml). At CD n 60 n ''^'"'^ 
with 10 ml Of 0.01 « Tris. O^^oVm Hg n " oTnV'"^'^'* "^'^ '"^'^ 
the same solution. After incubatio a ^'^V™* -suspended in 2 ml of 
with ^labeled X phage at moi = 6 and f ' ""''^ ^'"^^^ed 

3-- The cell suspension waTthe lolTZT ' 
-<liu. supplemented with leucine and tl " °20-9l"cose 

- either 5. 0.5. 0.2 or 0 ^m ft ^^^^ ^'^ thymidine 

37^ replication was stopped ce l v ^ ' ""^ ^"^ 
to a methodology described previously (^J " ' ""^'^^'"^ 
(e) Electron microscopy and computation of electron • 

^ DNA replicative intemediafpc n>icroscope data 

position Of branch points es Jb " V "'"'''^ ^^'"'^ the 

the method described ; a" ^ V^^r," 
^fl ^. 'f<i'enzueia and Inman (6) 

-thod .escnbe, Sc«s et ^. (3, ,„„^^ 



>d bacteriophage AcIIg^cIIlgg were 



btained by growing infected CR34 
TOthyl- Hjthymidine (Valenzuela. 
Jurifi^ by low and high speed ' ' 
rris, 0.01 M MgSO^ in D2O (pH 7.2)^ 

laltose medium supplemented with 

At ODggQ = 0.2. cells were 
0.02 M Tris. pH 7,4. and 
Aliquots were poured into 5 ml 

fining either 0, 0.2, 0.5 or 

i at 37°C and cell viability was 

} to new medium. 

DgO-maltose medium (5) supplemented^ 
'D. threonine (10 ^g/ml) and 
s were pelleted, washed twice 
OgO and resuspended in 2 ml of 

^'or 1 hr, cells were infected 
-Ption allowed for 15 min at 
ito wanned 20 ml OgO-glucose 
^ne each at 10 ^/ml and thymidine 
ubating the cells for 5-7 min 

and \ DNA isolated according 

electron microscope data 
Jtographed at random and the 
aspect to the denaturation map 
lan (6). 
cation 

) was followed. 



r^ymidine concentration, cell viability and X infectivity 
' pirst we checked cell growth of E. coU CR34, a thymine requiring 

that had been transferred from a minimal medium containing 
**!/mi thymidine to another containing 0, 0.2 or 0.5 yg/ml thymidine. 
**'found that although cell mass increased at all concentrations (data 
"ot shown), the number of viable cells decreased considerably after 
I20 min at thymidine concentrations below 0.5 yg/ml (Fig. 1). After 
' „in of transfer, cell cultures at 5. 0.5 and 0.2 vg/ml had doubled. 
Lreas at 120 min the cultures at 0.5 and 0.2 yg/ml had decreased 30% 
-d AW with respect to the one containing 5 ug/ml . When no thymidine 
added to the medium the number of viable cells did not double after 
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Figure 1 



Growth of E. coli K-12 CR34 at Different Concentra tions of 
Thymidine 



Cells were grown at 37°C in M9-maUose medium supplariented with U 
casamino'Lid^Vnd 5 pg/ml thymidine. . At 00590 = 0 .-lis were w hed 
and resuspended in fresh medjum containing 5 {•), 0.5 (o}., u.^ l.L^'r 
MoTpg/ml thymidi^ At the times indicated, the number of viable 
cells was determined. 
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transfer but were reduced to about 32% after a 120 min incubation. 
These results suggest that the first doubling of CR34 cells is not 
appreciably affected if cells are transferred to a medium containing at 
least 0.2 yg/ml thymidine. With this in mind, we investigated bacteriophage 
X infectivity in cells which had been grown at 5 yg/ml thymidine, infected 
with phage X and then incubated at various thymidine concentrations. We 
measured the amount of phage produced under these conditions and found 
that phage yield is about 43%, 37% and 2% for 0.5, 0.2 and 0 '^g/ml 
thymidine respectively, compared to the culture at 5 :ag/ml . 

(b) X DNA repllcative intermediates 

coli K-12 CR34 was infected with X cllclll and phage replication 
allowed for 5-7 min at 37*C in a DgO-glucose medium (5) containing 
various concentrations of thymidine. Intracellular A DNA was Isolated 
from cell lysates and purified through two consecutive CsCl equilibrium 
centrifugatlons. In all samples there was a clear shift of the parental 
phage DNA towards the heavy side of the CsCl gradient, indicating that 
incorporation of heavy isotope had occurred. Fractions from the heavy 
side of the parental DNA band were inspected in the electron microscope. 
A high proportion of the circular molecules were simple repllcative 
Intermediates, either double branched (theta), or single branched (sigma) 
structures (1); a low, but significant (1-6%), proportion of circles 
contained multiply branched structures in which additional bubbles were 
present on theta or sigma structures. Properties of these multiply branched 
molecules have been reported In a recent study (4). Table 1 shows the 
distribution of the types of circular molecules obtained. First, It is 
apparent that below 0.5 ,ig/ml thymidine the percentage of replicative 
intermediates decreases, however even when no thymidine has been added 
to the medium, there are still low but significant numbers of repllcative 
intermediates present. This Indicates that the amount of thymidine 
remaining in the cells plus that contained in the yeast extract (see 
Materials and Methods) is sufficient to allow at least some replication. 
Second, once the thymidine concentration is reduced below 5 yg/ml the 
proportion of multiply branched molecules increases. From these findings, 
and a previous study reporting the occurrence of these structures (4), 
It is likely that the limited supply of thymidine is crucial in the 
formation of multiply branched molecules. 

(c) Direction of replication of X DNA repllcative intermediates 

Fractions containing repllcative Intermediates were prepared for 
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TABLE 1 

Electron Microscope Analysis of Intracellular X DNA 
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Percent of Circular Structures 






pppTir^»+iuP Tntermediates 


Thymidine Added 
to Medium (ug/ml) 


Number of 
Molecules 


Circles* Theta 


Sigma 


Multiply Branched 
Intermediates 


5 


170 


39 35 


25 


1 


0.5 


176 


35 28 


31 


6 


0.2 


172 


65 15 


15 


5 


0 


173 


60 25 


10 


5 

Do-f-K nf thP<:P 



includes dimers "nonomeric circ.« .u„.- ...^ ^ 
structures account for about 10 to 2U of all circles. 



the electron microscope under conditions of high pH partial denaturation. 
Partially denatured molecules were photographed at random and the position 
of branch points determined by alignment of the denaturation patterns 
with that of mature X cllclll DNA. If we assume that the segments 
occupied by the known ori mutations give a reliable location for the 
origin of replication, then, according to recent mapping of these positions 
(7). the origin is situated 13.75 . from the left end of the 17.06 u X 
genome. Assuming that our error in aligning denaturation sites is 1 
0.25 . (3). then the region 13.5-14.0 . can be used as a gate to c assify 
molecules as either unidirectional or bidirectional. Namely, a molecule 
with a replicating region spanning the gate was defined as bidirectional. 
If one branch point fell within the gate, the molecule was scored as 
unidirectional to the right if the other branch point was to the right 
of the gate and unidirectional to the left if it was to the left. 
Molecules with replicated regions that did not span the gate -5;°" 
rejected. This classification is illustrated in Fig. 2. Here. 38 molecules 
from an experiment in which »o thymidine was added to the medium were 
photographed at random and positions of branch points in each molecule 
assigned with the aid of the known denaturation map of mature X DNA. 
Replicating segments appear as boxes and the vertical dotted lines 
crossing all molecules indicate the gate region mentioned above. In 
this collection, molecules 2-21 are defined as unidirectional to the 
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^^^y^- DTagra'nniatic Representation of the Position of Rr.n.h p.,-..o 
With No Add ed Tnymicnne Present in the Medium 
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emphasize the predominant unidirectional type of replication n ^his 
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molecules 22-38 are bidirectional and molecule 1 is a reject, 
ince'its replicated region is outside the gate. When this classification 
* "applied to the collection of replicative intermediates from all our 
Leriments. we find that as the thymidine concentration decreases, the 
*Ioportion of unidirectional types increases from }2% to 52% (Table 2). 
L bias favoring unidirectional replication to the right also increases 
as the thymidine concentration is reduced. At 10 -^g/ml thymidine this 
Mas is 2-1 whereas below 0.2 lag/ml thymidine it is complete. The bias 
observed is not due to the activation of a different origin of replication 
at lower concentrations of thymidine because the number of rejections 
found in all experiments (Table 2. last column) falls within the range 
found in earlier studies of five other X derivatives (3), implying that 
unidirectional molecules are generated at the normal origin region of X 
DNA replication. Moreover double regression plots of bidirectional 
molecules show that the extrapolated origin sites lie at 13-5 + .9. 
14,5+1.0. 13.9 + .5. and 13.6 + .6 u for 5, 0.5, 0.2, and 0 yg/ml 
thymidine respectively, and fall within the range of 13.75 + 0.25 y. our 
best estimate of the origin of X ONA replication. If bidirectional 

TABLE 2 

Mode of Replication of X DNA Replicative Intermedi ates 



Thymidine Added 
to Medium (ug/ml) 


Number of 
Molecules 


Mndp of Replication ( 


in Percent) 




Bidirectional 


Unidirectional 
To Right To Left 


Rejects 




67 


80 


8 


4 


8'' 


5 


44 


77 


18 


5 


0 


0.5 


45 


60 


38 


2 


0 


0.2 


55 


53 


38 


0 


9^ 


0 


38 ' 


45 


52 


0 


3^ 



^Data of SchnOs and Inman (1970). - 

''Of these 8 rejects, 5 are located to the right of gate, 3 to left. 
^All of these rejects would be classified as unidirectional to th^ right 

if the gate width was enlarged from + 0.25 m to + 0.50 n .e. twice 

the estimated error of our alignment procedure). 
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replicators also showed a similar bias, then rightward growing points 
should move further from the origin than their leftward counterparts. 
To this end we calculated the average positions of left and right branch 
points (when replication had advanced 59% of the A genome) by making use 
of double regression plots of our experimental data. Table 3 shows that 
the ratio of the average distance of right and left branch points from the 
origin is appreciably higher only at 0 '^g/ml thymidine (2.7) compared to 
that at 10 yg/ml thymidine (1.3). The large uncertainties attached- to 
the ratios (R/L) shown in the table, reflect the large random deviations 
from perfectly syrmietrical bidirectional growing point movement that has 
previously been documented (1-3). 

DISCUSSION 

The first round of bacteriophage X DNA replication occurs predominantly /' 
in a bidirectional fashion. However a fraction of the replicative 
intermediates are unidirectional and in these replication proceeds either 
to the right or to the left of the origin (1,2). More recently it has 



TABLE 3 

Bias in Bldirectionally Replicating A DNA Molecules 



Concentration 
of Thymidine 


Number of 
Molecules 


Average Distance of Branch Points from the 
Origin at 59% Replication (u)^ 


Right (R) 


Left (L) 




10 


54 


5.62 


4.38 


1.3 (1.0-1.6) 


5 


34 


6.60 


3.40 


1.9 (1.2-3.3) 


0.5 


27 


4.97 


5.01 


1.0 (0.7-1.4) 


0.2 


29 


5.57 


4.43 


1.3 (1.0-1.5) 


0 


17 


7.29 


2.71 


2.7 (1.9-4.1) 



^Regression lines were usedno estimate, at 95% confidence, the best value for 
the position of left and right branch points when the separation between them 
was 10 



The numbers in parentheses represent extreme values (if, at the 95% 
confidence level, the position of the left branch point was between L 
and Lhigh and the right branch point between Riow and Rhinh, then the 
extreme value was calculated as Riow/Lhigh and RMgh/LiSw? 
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stablished that unidirectional ity to the right of the origin is 
!red amongst the latter type of replicative intermediates (3). In 
' Isent investigation we have shown that this bias is significantly 
^'Tased at low thymidine concentrations. Under this condition the 

Z of bidlrectionally replicating molecules decreases and is replaced 
"""I^ ecules which replicate unidirectional ly to the right of the origin. 
^ Iple view of initiation of bidirectional DNA replication is to 
""tlHhe existence of two distinct primer sites on opposite strands of 

D A at or near the origin region) which will ensure the formation 
Tt o r Plication complexes at each side of the origin -d thus lead to 
directional mode of DNA replication (8). Unidirectional repl^cat n 
d occur if either the formation of one of the replication complexes 
: mp^ red or its progression halted. A bias in growing point propagation 
r„ a bidirectional replicator would also result if both complexes were 
It equivalent. . The more efficient complex might start earlier, move 
: e kly or halt less often. According to this model a more e ficent 
: t^ard moving replication complex could account for the observations 
reported above, if this difference in efficiency was exaggerated by a 
\Z concentration of thymidine. It is unclear, at present, how thymidine 
concentration could exert such an effect. 

our results are supported by similar findings made by Edlund et ai- 
(9) on E. coli DNA replication. These investigators, using the same 
E coli'stTT^ as in our studies, found that changing the thymine 
;;ni;;;;ration from 5 ug/ml to 0.5 .g/ml caused a shift in the mode of 
replication from bidirectional to unidirectional. Furthermore, in a 
St dy of p.lasmid RFlOO.l. under conditions in which thymine was added 
after a long thymine starvation period, replicative intermediates s owed 
a unidirectionarmode of replication (10) whereas bidirectional replication 
had been proposed for this plasmid when grown in the absence of such a 
thymine starvation step (11). It should be stressed that in our syste. 
eZ When no thymidine is added to the medium, a significant proportion 
of all replicating intermediates appear to replicate bidirectionally 
(Table 2). ' Although there i^ a large change in the mode of replication 
such that unidirectional replication to the right is favored, this 
change is not complete. It is also i/,terest1ng to note that, at low 
concentrations of thymidine, multiply branched replicative structures 
can be isolated (4). It is possible that both the change in directionality 
and occurrence of multiple branches may be a consequence of the same 



factor that affects A ONA reolir,.- 
t'.y^^'ilne U reduced. The pos "-l" T" — t-tion of available 
''e playtng a ro,e tn this p o ' 02) 

ocess ,s currently under investigation. 
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